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6a... FIRST LED 

6b...SECOND LED 

6a. -THIRD LED 

6d... FOURTH LED 

6e... FIFTH LED 

6f... SIXTH LED 

14 ..OPERATION SWITCH 

16... LCD MONITOR 

13... LED DRIVER 

12... CAMERA CONTROL l/F 



15 . .MONITOR l/F 

11... MEMORY 

17. ..EXTERNAL l/F 

10 ...BUS 

3 ...NETWORK 

22. DISPLAY 

21. ..CALCULATION DEVICE 
a...SPECTRAL IMAGE DATA 
2.. .PROCESSING DEVICE 
1... IMAGER 



(57) Abstract: An image processing system comprising an imager (1) that includes six kinds of LEDs (6a to 6f) emitting lights of 
f<| different spectral distribution characteristics in the visible region, a CCD (8) of monochromatic type that captures an image of an 
object illuminated by the LEDs (6a to 6£) formed by an imaging optical system (7) and outputs an image signal, and a CPU (18) for 
conducting control in such a way that when an instruction to capture an object spectral image is inputted from an 
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operation switch (14), the LEDs (6a to 6f) are turned on sequentially to allow an the CCD (8) to image the object so as to create an 
object spectral image of six primary colors; and a processing unit (2) that includes a calculation device (21) for capturing the object 
spectral image of the six primary colors created by the imager (1) and generating a display signal for sophisticated color reproduction 
and a display (22) for displaying the display signal generated by the calculation device (21). 
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suit T&m>zti±&^&ftftmmzm^%&^mz.Mirz>mi$tmq 

3 2©^1~I6^^!) 32a-32f ^iBlS^tLfc 6 

^WJ^m^ffi®^-^^^-f-5WJ^#$|5 3 4 a ^^rb-C#^§tt 

5 ^WJBB^CO^^J^Ji b-Ci*. 7- 1 2 0 3 2 4 ^#^|5 

i©@13 ^^i-pj^JB'J^^ 3 4 ±|Bm 1 2 Ktf vtc&nm.WiWi® 3 
3{Cf^^L-C^iS^S2{^(lx.$^?>^5^U-C%^V\ 112(1*1 
tL&M^Lm%U 3 3 i: £ 1 M^«=S£e2ftfcfS:ttT. ittbfcJ;«9^®^M^J 

VX hmt>t^\ 
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5o 

LCD^ l 6te, MX-itm l 5 (A) l^tJ;9l:. ifill©Ift5 
<DW®iW<EK iE«PSP5 btf>±£BK:@B^:£*LWr, El 1 5 (B) -^11115 (C) 

£1\ 1315 (b) r± % ±ia^^^ffl®^#^— KfciD^Sftfclbmfc 
fc»««Wf»*©^?7 (^i^rfjmftii^^) £> ^sii-cv^. lcd 

fc&V\ w<£>£#Kira:> -fe^^y Sr^-TS^: ftKl, ^SglS 2 ,!:*^g|^:>' 
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So 

1 4^*tb5#^^^l 4 a^|S:(tbttT*3 9, _hfBLCD^r=* 1 6tl 

— M©^- y^/k=ii/lf — ^fcli^LktvTV^RS- 2 3 2 C, USB, I 
EEE1 3 94*^y^-7x-7 (I/F) Jt|B^^M7 — ^ 
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4*-f\"< Ki^-r s - £ a* -stub t & 5 0 

So 

mi 7frbm2 oittmw<Dm2<DnMMM*7F\.fc.-b<DX'hv , mi 7«® 

FbKtetfzmfrM^(Dm*&m~t-#<<( Z^y^-r—h, 0l9ii2/47 
-f ^2^3i^e— K£ 2/8 9W^4fflF5S i E— fc^^S^W^tt-S^^ i^w 

i©||2©^Jg^{c:*3V>T, -hxEo^l©HSS^irI^ilt?fc5^(cov^ 

o 

hu®(c^9 — ^wvi^TW (CFA) 1 9 «r#;fc;/fc;&9 — CCD#»fe©W4feBI& 
I/F 1 2Aia y> CCD 8 A^fe<^®^^ttib5S^^r^-rS J; ?i-bfct> 



- 24 - 



WO 2004/012461 



CT/JP2003/009380 



i) % cpui sas^tL&^mb-t, ^^yi ite<Dm^yT<D-mz., 

(^fy^S 23) , 
*^7ffliI/F12AH i^m^-^Slt-C, CCD8A©IWaifU 

tt, CCD 8 A<DW)mz.&W}&"&XLE'D K^-f^l 3 I:ait5w «£ 9 . 
#LED 6 a~6 f ©^^ifc^WtlltSJ: 5 f«£oTV^ 0 

(1) 7 /WE— K 

(2) mfrm\^2fem*r— k 

(3) 2/4?4>2fem^-b* 

(4) 2/8 9^ ^4^^— K 

(5) 2/1 67^V8 fgjll^E— K 

(6) £l©*jfe$|Sjfe2£*r — K 

(7) J& 2 K 

(8) f&3©**apjfeaSE j **--K 

(9) ^4©^j|$^-K 

(10) SfSKO^^iftiSjfe^-K 

(11) »2©tf**fUl«3i3feaE i e— K 

r^V-^e— KJ f*. 018 (A) ^-t-«fc5^s CCD 8 A©^S7'f 

i:-C»IlLED6 a> I3LED6C, f5LED6e?r^^^ 
f57W-J».h H2LED6 b „ |4LED6d, |6LED6f £|UP#fc3l 
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fm&>mvmm2WM*— kj mis (a) t^i-ii#<£>^— Ktcstux 

x El 18 (B) Kl^-rJ: 5 C C D 8 A(D^k^^^'f ^O^pj^^oV^TifiS^ 

r2/i 6 7^ i/8fem*~ Kj te, l 

fll^W^- KJ It 019 (A) ^-f-J; 5 fc, M$7^y© 

r& 2 Kj tt, 019 (B) £££9^© 

vJ^m&S t Vtct f^xjir©^ S/4 ^^^©^O 

rjM<^*ifcg&7£^e— Kj HEfcfc^ f^xiJTOrt©, S/l 
6 y-f ^^>^<D^^r^i-s r t K J; 9 % 17 V — A&g§^fctji-®tc:^-£i$ 
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mi ©^flHSafefefi^-Kj -blBIU 1 9 (A) {c^LfcJ: 5 fc> 
rjR2©f*«i«3S3fe2E*-Kj i*> ±IBH19 (B) fc^L*:£5&> ^TjS» 

*-f»itt. ¥«*^^-r^*ae©i«afls"t?&*. 09*.^ «*wt 
mm^i^^^x-mmiticmm^c^o ^.tiKMvx, £©m3i#&fr5»#K: 

mn&fcT1rZ>h<D<D, &feVtcfe&%ft^xmmk$:mZ>Z.b&X%2>tz. 

g) * (r) (b) ©w*©2ffif©»c^»tiai9:**brv>si^«s 
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HI 2 1 i>e>H3 6«2|c3g|g<z?^3©||JS^Sr^LfctO-Cfc»). HI 2 1 ft® 
Wli/7fA©Mlr^t^q y*Ek HI 2 2fiW^*n ! 3g^X7 i A^feffii-5 

# 2 © ^ mm t m $ x $> -5 m o v > x 1 * ng — © ^ * # l t & ^ & m m u „ 

Xfc5 0 

-f-^t>*>, 0 2 1^>HI2 2{^-f~J;5^ x jRJ^Ml^ «^^7^«tt) 
^^#^;$^^£*L5?fe!&_hC>CCD S^afi^ic:. iifiRGB K©^?7 

cFA^fun, ) i 9#5@ats:£av^T, nmm 

02 3|i, LED6 a~6 f ©a^t*^ h;Vi*7'-7^;^7K 1 9 £ 
^1 ^Jfe^^^oV^T^^LfcJ: ftH f Ll~ f L6f^J: 611 

CCD 8<B£3tejRg#*frfcfc:.k h — */w©#3te«&«M4Wu Hl^£>t& 

^ f SB, fSG, f SRt>feo-CV^5o 

LI, f L20 2o§r^UX||l LED6ail2LED6 b <Z>3§7fcfc: <fc 

fSG(*ftj^fL3, fL4©2o|r^LTl3LED6 c £04 LED 6 d ©3§3fe 

^■f-fti^f SRf^ftj^f L5, fL6©2o^ttt^5LED6 e tM6 LED6 
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% mi<Dmmi&mbmm^ mi led 6 a -i6LED6 f ©^^^^ h 

LED ©tS t6«||K:R5 1 t>©ttt)S:<, JiH^a^O LED OE^fet 
&&ffl-r 5 r. 5 <Z> t> P^T-fc So 

HI 2 4, 0 2 6, 0 2 7 £r#J8bT, ^3fcW<fc«[#*— K©ttf^fcoV^Ttt« 

yt&Wi&TF'rmm, 02 6«6^>-K^w^#i-*3^s^-LED^5s^i^ 

ife*^-©H«iSi#t©ttf^«:^7a-^^— K HI 2 7te6^^K#7fe®^& 
#^^lt^^LED^5fe^*i^^^®^#^^l&f^^^«r^-f-^^ 5 ^ 

/S3 1) o 

*1\ 7W AN<a®&©#9&^tfSP§*&£*b5fc, IlLED6a, 03 L 
ED 6 c, 15 LED 6 e £IUB#^#T £i£ (HI 2 4 (A) #J$) (X*riyZfS 
3 2) % ^*r«SBBMSK*:lfe»!:cCD8l!:J;5»4fe«rM^"t*S (®2 7#H&) ( 
XTvT'S 3 3) o 

CCD8fcJ:*fcffeaS|*Tbfce>* CCD 8^P>®^— ^^r^tt|L-C, _L 
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lrt©j^£(&1B«Sl# (SRI, 13, I5^^y) WE1t&*<5 (* 
T^y^S 3 5) o 

^©tl:#LED6a, 6c, 6e§:MtSriT* (^fs/rS3 6) , 7 
&(D7 1/-AN+ 1 (Dm&(DmiO&?*n, ^itt^SLED^^bfcIIJ^T* 

1~&:bt>> l2LED6b, !4LED6d, |6LED6f «rPH^t!l^*r § 
* (HI2 4 (B) mm) (Xf-^S3 7) % ^jfrdSPB^tl/fc^fcl, CCD 8 
Ki;J:5»fc*rlMfr*-5 (i2 7#I) (^f^S3 8) o 

CCD 8^J;5»^/55^TLfcb, C CD 8 ^bMife^— ^SrR^lil LT, _h 

1 rt©0f3e©SB»ia* (7WA^!)) fcHBH&^S (^y^S 3 9) „ 

* V 1 1 ft<Dffi7£<Z>m&m® (12, &4, diEit&iirS 
T^y^S 4 0) 0 

^0tl^LED6b, 6d, 6f WtSIit (^TS'/S4 1) , 7 

v- — an+ i (dm^wl *> Tk^mr-i-Zo 

&*5. H5*L-ftV^ Z&ytm* (LED) (CCD) K^SMUfc 

o 
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fil ^^^ti-CLCD^e-^ 1 6 {z.m^^fh^o 

ffl&^LT. 01 LED6 a&itJ^ LED 6 btf*W (B) WSMfcft^ \* 
, 03 LED 6 c*3J;O*04 LED 6 d (G) O^Bt^+B^L, 05 LED 
6e*Jj;t;i6LED6 (R) ©«5HHJl*B^-r5 J: 5 Kl^ #«3teJKfe©» 

tSitSi:^ ^=^fflW^j|t^l^t50^#it5 (^y^S5 1) • 
w r^^iil^^ig^Sia^^tt. ^t©LED6a-6f*M^§ (HI 2 
5#)$) (^T5'/S5 2) o ^LED 6 a~6 f 0^*TtfS|iB^&*lfc^fc:, C 
CD 8{Cj:?)ii^SrgB^-ra (HI2 9#flg) (Xfy/S5 3) » 
CCD 8fc±5lf^#Jl*TL.fc&* ^©tl^LED 6 a~6 f 
7y/S5 4) , CCD 8a>fcB4fe7 , -*&S&fcfflUT, ±1EA/D^g&9fc: 
iUf^^^T^^^^^ O^LT^*!) 1 1 rt©3f^©IBl*|B 

* (01, 03, 05^y) {C|E11$^:5 O^yT'S 5 5) „ 

I/F 1 5^ltLCD^? 1 6id^$^So iWitl^t IS^fcio 
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0 2 9izm\^tc#4 %Zsmr— hX&. CCD 8 {CtSig^feidLE 

D6a~6 f <D&j&ft k±ffiftt&ft<>xm%n,ti<Dfcm&m<3x^z>&, 
*mm&&n*- K#Kjfe£*i/rv^wr4* led6 a — 6 f &mmm\z&ft$ 

*fc, Hl^b&V^ &ytm* (LED) £ft{£l?f^ (CCD) 

o 

So 

HI 3 0^blH3 6te % c^Hs^ife^li^^^J^^bT^U^ HI 3 

/V* T W £il Lfc C C D 0>#3teJfl!ft«M4 £ «r*ivt-j»En*a> 5* 

r^WJti, ^/V^TWf 1 9^tfcCCD8tJ;5RGB0t 

ra±<0Klfc:*fc#5 * 5 ^^^#14^ LED %WttfZ> b s 

-?t£t>%, HI 3 0 (A) i^-tX^K, *7-7^/P^7Kl 9(Dll^ 

^ f SB, fSG, f SR(C*fLT. #LED 6 a~6 f \Z.&Z,$&%<D (#* 
fll&fLl* ~fL6* T-^i") |fe©j;5fc*o^5o 

£1% tfe* f - 7 ^ ICRS t5»^ K«Sr*tii» f SBrtfctt, * 
j»fLl* , fL2' <£>2oa$£L-££*vrV^ f L3* fc — m&&isZflX\^Z> 

o 
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? - -7 4 >v* \z.<mk 1- 5 >- K^sr^-r mm f sgf*3 k « % mm f L4 

' tfS^^T^-C, _hfBftj& f L3* <E>-gBi % f L5' £>-gBt, . 

/^^ic^^i-s^^v \?m*7F-r&m f sri*^^ f L6 

' a*^$*VCV>T, JblBliilifc f L5* <D—M&&^iStlX^Z> 0 

*3LED6clCj:5»*0^«tt (*j»fL3* ) 
7 4>V#<Ds*ls K^j^#,*7 — "7 4As9<r>*^ Kfc|C*fc36Sl) s ^5 LED 6 e 

£©J: 5fcfl*J*fc:.J:!K #LED6a~6 f «5»3fe**tfc3tSr^ 7 — 7^ 

tt, HI 3 0 (B) H/7tJ;5li:, ttjNLfSLl' (ftj&fLl' &£xfiVmt SB{c£5 
) , ft^fSL2* (ftj»fL2' *5j:tFftj»f SBfciS) , ft» f SL3' f L3' 

*JJ:tMMM SBfcJ;*) % tfMftfSU' (ftj»fL3' :fc5«fctf f SGfc J; 5) „ * 
^fSL5' (i»fU' *±tF*j»f SGfcJ;6) % ft^fSLG' (*j»fL5* *3«tt^ 
ftlftf SGfi.tS) , ftiS£fSL7' (tt^fL5' J=TJRAM f SRKlJ:*) N mm f SL 
8' (ttj&f L6' teXTfi&mf SRfc&Z) (D&frSs^FbteZo 

®^#ft#44£^-f illgL g| 3 2 fit 8 K#3fe®^Jfe#fc:l3tt 6# L EDO 

ytmm&mz&tf s# l e d o^ t ififojiMi t (omw^m^m-r 

^■3teWlfe«>lHfe*S|B*&SH5ix *i\ El 3 1 (A) 10^5^71 — AN 
<Z>m&<DWLV) &fyW}4fetfffi%3£tl. IlLED6ail4LED6 d kfrfOimz. 
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i&-rz> mz 30m) tx^yi/se 3) , 

y/S6 4) % CCD8 36»6>Mlft7*— ^SrfflS^WbT, -LfEA/D|£m^ 9 {£<}; 

El 3 1 (B) C*ti5*7V- AN+l©p|^©5lt)^lb^5H^ 
£*L N ^2LED6bi:i5LED6e 3:1*1 B#t!: /GUTS* (X*ryZfS 6 6) 
. ^frtfSMteSttfc^K:, CCD8l;i£5i»£P*jH-3 (0 3 3#I) (*^ 

y/S6 7) o 

^S6 8) % CCDS^bH^-^^r^tilUT, _klE^ -=& V 1 1 I*3tf>£f5£ 
©IB«W (13, fg4, 15^^^) fd|Btt$*^ (7f y yS6 9) „ Ztl 

i^^fl, !3LED6ctl6LED6f t &fflmz&£T&l£ (*Ty7S 7 0 

) „ j&ttitmtbZ tilt&tc* ccD8fcJ:5^^|BMi-6 (EI3 3#H8) 

T-^S 7 1) o 

CCD8^«t6^^^TUfcb, ^l:LED6c, 6f»U 
^S7 2) % CCD8j&*fe®|fe^— ^Srtt^ffiUT, _h|B^ ^ !> 1 1 ft&fftfe 
©fBflgt^Jgt (|g6, 17, ^8^^E-y) f£fEit£i2:S (77-^8 7 3) 0 Zfl 

) amy*-*. 

**5, H^UJ&V^ 38^1^ (LED) tm&m* (CCD) fJliSW^ 
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o 

# l e d t n®m*<Dm®.-®.m t (Dmtwm^&^-r? ^ > - h 

, &$v^#ft®{gUfc#^r— KflMfcTi-S r. £ <fc Y) Kid 

i^-C»li:t>lJ:*«l*S0B*&$tts ^t©LED6a~6f^M^*5 (HI 3 
4#R8) Ufy/S8 2) o ED 6 a ~ 6 f ©OTTO^Mf C 
CD 8(CJ:53f^&M#&i-5 (HI36#J$) (*"T s^S 8 3) 0 

CCD8}Jlj;5lt^TUcb^ ^©tl^LED 6 a~6 f £r^#rL (* 
fy7'S8 4) % CCD8^b»T^S:MlT> _hfBA/D^&^ 9 {31 
<£ 9 9*^* ^^lOSr^b-C^^y 1 1 rt©0f5£©SBttMH 
*fcfc:fBlft£*5 (^75/^8 8 5) „ 

ritlt CCD8{a5SMlCLED6 a ~ 6 f <D<£.&ft ir^W Sr 5 ?? 
oTmiMta©<£»*riao-CV^3&3 % ±fEHl2 9 {^V^lfcKUfcO iridic, 
^•=^^®^#^E—K^ta:^$HTV^S^tt % L E D 6 a — 6 f SrjgJSttKl^ 

m^b&v^ Kitm* (led) (ccd) K&z>mm&. 
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o 

I/Fl S^ITLCD^^ 1 6 \Z.m^£nZ> 0 ^(Db^iCfts «io 
^.S^B 2 (D^r-Y XT' W 2 2 i^^^^ffiUJ^^^i-S ^ b hx% 5 i 5 

fc*s* ±3z6t?}±. itif tit, 3 /^y K©^7 7-7 ^ r K i: W 

±5zB-ef*6^i/ Ko^3fe^^^ h;WLED^b 8^^ Y<Dty&-fcft% 

fti!tf£7^-*£&#i-5 J: 5fctTfcIV\ %W. b LT|5 3 LEDtH 

5LED©^, 2/^ K©3fel©^-C*fco-Ct) N HI 3 1 \ZL f SL3* , f SL 

4', fSL6\ f SLTXTjkir^ ? 4 R(£^#:#}fcIItf££#5 - £ 
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i37i5^i4 2itt&W<Dm4<DmMJ&M$:?T;\^tch<D-?&*) . HI 3 7 ft® 

tt^^N5h &Hj2 K-^bfc^3<D||Jfe^(D^^n^T$e>^^rUT 

-hlE*-^ 1 Hi LED 6 a ~0 6 LED 6 f SrfflV>T 

C C D 8 ,3; *!) 6^>-K^3fe®^^#-t-5#^^^m^l9x ft£rPrt££ LTIfc 

WM£tt|ir^4 ^mttB^^^^ (3 8 0 nm~ 

8 0 0nm) tj^t&oTV^T. r -f ^m^KX «9 

r©J;5^i^ffiVNT, &^fcfrb<Dft*&mirz tm&^ifcfDytx^? h 

£9f¥L<tt\ -blB^T#^$|5 4#^ffiV>T^$B(OMPJ^^igifL, 01 LE 
D6a^6LED6 f &Mg&^ft£-rT&ffli-S r £ J; V) % #LED6 a~ 
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ED 6 a 6 LED 6 f <Dt&®<D, 5 tf>&Jft P 5 a ^^ttt?^?:A 
Iff 5 ^ £ 3* # s {4g ^IHIS $ tit V >6 0 

^£-fel££rIB-r<5 *K I1LED6 a — ^6 L ED 6 f©^^^ 
SrEfilW K:St#i" 5 w t i> Sin t ft o X V > 6 o 
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Z&WfB-fcnftffilrZL-EDZ&yttSltte^ZblzJ: 9, ^®^OiS^SrH15 

HI 3 9te N 1 o#^J^^i-^f®|U-^$>6o 

iifET'n-^ 2tt, A^4 2 a^fj^^AltU-C, mtt« 4 2 b fa h ffitf 

Wl^ttti-r^lJ-4 1 te, 0^4 1 a b, ^<Dmfo4 1 a ©~WtlP 
UTiStf^jLTV^JilBT 9 *— :/4 2£>ffi#t$S*4 2 b fab ttHt&frSft&X P y 
VXAm~rZ>tc.lt)<DAttytX Jyh41bi, JbfE^gJM 1 a ©ftg&fclB 
|££;ftTV^-L!eAltft;*y y h4 1 bfabAMVtcxV y hftfc&SfO&CT 
^bM^S^fpj^H^fUT^^^^^V—^^ >-i/4 let, _L|B»#4 1 
a{C^«9#(tbtbTV^T±|B^W— r-i-^^4 1 c K J; «9 »£teJE& CTM&5#: 
tiul* tttoigl^ CfcHf^ffl^t 5 7^- h*V#— K 

±lB-fe^f- I /F 4 3 te, :®7t K7W 4 1 d JijTJ 

£*bTVvT\ m&&<07*&&friS&&±1E.'*Xl O^lXCPUl 8 ^ — tU^J 
WMf#t UT^ttT, £5fcfto-cv^ 0 
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HI 4 Oft, WMfcaj"fe>'lJ-4 7\Z.mM&tl2>?tt7 7'<^4 9 0>A£t$®4 

^oTV^^o HI^<D0iJ-C}i, t^5©jg|tn 5 a Sr^ b"C Alti" M&tt&X 

#t#S4 9 a <DiSflH£*:'1fJB3te5 fc 3R4 9 c «rKKUfc#rftW«r*-t*»riBBI'T»*>* 

4 9©AM«4 9 SL\ZU>XmX^^^m%^4 9 c SrtfcttS - t fc£ «9 
. AS*^84 9 a^Al^i-53te^^^^fc5«5Hd^©5feMJIS-rs^i:^^ 

31677^^4 8<Z>Att$8i4 8 a 0^^^i"»f®lllT*fc5„ ft*5 % ^LOEl4 2(C 
ffcU-C3ij©£*K ^77^^48 © Altffi 4 8 a ^ f> Al^t 5 a ^<Z>A£t#tex 
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i* * <d m H 

<fc 5 Hcmm-t^ h <DXhZ> r £ $r#m £ i"5»*©<6H^ 
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14. JifB^T^tttt, *fttt«r*-t-***tfcJ:5WH»*tK:^*^*:|>0 

o 

T4*mm*nmirzh<Dx*hzz.b*&&bir5m&<D®zmmi s^ia^o 
% ^m^^mmtcnm^n^<Dmm^mti^^h<Dxh^^b^mm 

b-i-Z>%H$:<D%&m%$l 7^^|B«^®^^0 ! a^^7 i A o 

2 1 . ±W,Wi^im^n, n&#?<V7 I — ^ l — h ^^H-T5 ^ £ 5 J; 
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1 /28 




6Bd 6Be BBf 



2/28 




»nLBDjSJT 



InLE Dm 



n «- n + 1 




I 1 



I 1 



HI LED 

H2LED 

H3LED 

H4LED 

H5LED 

H6LED 

CCD 

7b-A N N+l N+2 



S3 



.S4 



S5 



S6 



S7 



I 1 



N+5 
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X 
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